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Mathematics Group-ll PAPER: Il 


Time: 2.30 Hours | (SUBJECTIVE TYPE) Marks: 80 
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SECTION-I 
2. Write short answers to any EIGHT (8) questions: (16) 


i) Prove that cos h? x + sin h? x = cos h 2x. 
L.H.S = cos h* x + sin h? x 


(eee) (eset 
ok 2 2 


e2% + @-2Xx 4 2e%e* a2 + a2 _ Ina 
ee ofp ene neem 
| 4 
= a 
4 


_ 2e%% + 2e-2x _ 12(@2 de e%) 
40, 


9 


aan ~2x 
e*+e 
= | = cos h 2x 


Hence Proved. 
L.H.S = R:H.S. 


(ii) Determine whether function f(x) = 
EYE Let f(x) = f(-x) 


=" oo * 
pe = oie 7 


aX +X ber a] 


x3 — x 
x2 + 4 


is even or odd. 


co ee 
_ — f(-x) = -f(x) 
So f(x) is an odd function. | 
(iii) Evaluate lim See X— COS x , 
x->0 X 


Ans . S@C X — COS X 
lim 
x0 X 
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— b= cos? x 

lim X COS X__ 

:. sin? x 

lim x cos x 

seta sin?x x 

it x cos x * x : 


= tn sin? x x 
x90 x? “COs x 


= lim Sn tim 
x90 X x0 COS X 
(1)3?x0=0 

; _ dy... atx 

(iv) | mle (Yan 

a+x 

ES® as ae * 

iy dae 

dx = dx|a-— 


(ax) Gy (2 #%) — (a+) H (a-%) 
(a— x)? 
_ (a—x)(1) - (a+ X)-1) 
Re (a— x)? : 
lar xt atx, 12a 
(a- xP “(a= ws 


(v) “Find G ae if a Axy — 5y = 0. 
Ans@ Ame 5y =0 
d 
Sf (y2 — Axy - By) = Fy (0) | 


’ 
d d sis 

ax 7) — Gy (AXY) — gy GY) = 0 

d + polls @ aa | ‘ 
ax (X7) — 4 Gy &Y) - 5 Gy = 0 | : : 
| dy |-59 Y = 

ax—a[x. Bayt 5 0 

2x — ax Bay - sw =0 
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art +52 = 2x ay 
wy &Y (ax + 5) = 2 (x — 2y) 


dy _ 2 (x—- 2y) 
dx” 4x+5 


(vi) Differentiate x? — 5 w.r.t x4, 


~ EX Let yx? u=x4 
ies ag 
dx ~ dx (% 2 
ee ae ll 
= 5 -& 5a, | 
= [PO t2a) 
o a 
0 - 2x | 
eo ae ee 
= 2x + 
2 
= 2x +53 
2x4 +2 
ae ee 
dy _ 2(x* + 1) » 
7 dx” x3 
As u= x4 
a 
dx 7 4% 
dy _ oy dx 
du dx* du . 


200 +:1).) 44 


| | 4x3 xd ~ 9x6 

(vii) Differentiate sin-1 [4 — x2 w.rst ty! 
[Ans Let {re Nine, - 
w_¢ re (sin~! V1 _ - 
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~ 


(viii) Find ind oy if y = In ve + sfx? + +1 1). 
dy_d 
MS We ing aera] 


SaeTT 


(ix) - Find ay ify = “oe sin 2x. 


iD ~ wv . 3 = =f (e sin 2x) 


= e7°* (sin 2x)’ + sin 2x a er?) 

= e-2* cos 2x (2) + sin 2x . 672% (-2) 
= 2e-2x cos 2x. 2e-* sin 2x 

= 2e-2* (cos 2x — sin 2x) 


(x). “Find SY if y? + =e 
, | ae d . 
Anse 3 <. y+ ade +8)2 ay (0) _ , 
d ¥, mn | . 
3y2 + 3(a (2x) + x2 (0)) + 3x2 =0- 
| dx - | 
ay? oy 3(2ax) + 3x? = 0, 


a econ sate 
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3y? aa = —Gax — ag 
i _ ~3(2ax +x?) 


dx.  3y? 
dy _ —(2ax + x’) 
| | dx” sy? 
Differentiate Again. 
dy _ [iGex +'x?)!.— (2ax + ead 
axe  y. , ry 


pe + 2x) - = ax +x?) 2y a 


Teds + x)y? : (2ax + 2) 2 = =a] 
4 


y 
2 2 
-2(a + xy? - 2 Adan 22m + x*) 
ome ste Re 
_ =2 [(a + x)y? + (2ax + x2)?] 
yyy) | 


Put y> =—3ax? — x3 

_ =2[(a + x)(—3ax* — x9) + 4x2a2 + 4ax3 +x4] 
= i. 4 5 ' 

y 
_ -2[(a + x)x?(-3a — x) + x?(4a? + dax + x7} 
=- 5 

y 
_ -2x? [-(a + x)(3a + x) + 4a? + dax + a 
== | 5 

¥ 


_ = 2x? [-(3a? + 4ax + x?) + 4a? + x2 + dax 


5 
_ -2x2(a?) _ ~2a2x? 
i ot 
(xi) Find y, if y = cos* x. 
kp wid 


dx = dx (COS® x) 


= 3 cos® x (~sin x) 
= ~3 cos? x sin x 


a a te ae A A I A BEET NEED PARTY SY FY a 
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= —3(1 — sin? x) sin x 

=-3 sinx + 3 sin? x 

Uiorantete again | 
fyi (-3 sin xX +3 sin’ x) 

=—3 cos x + 9 sin? x cos x 
= -—3 cos x + 9 (1— cos? x) cos x 
=-3 cos x + 9 cos x — 9 cos® x 
= 6 cos x -—9 cos* x 


. . dy. x2 — 4)\1/2 
(xii) Find _ ye in (4) 
— 
EX Let uot 
y=Inqu 
= inu 
— 2 
dy _114 
du 2u 
1 _1 
~ 2 x2 -14 
x2 +1 
dy__x*+1 
du~ 2(x*— 1) 
x? - 1 


AS US Pe 
Differentiate w.r.t ‘x’ 


du _ “ar 1 
dx dx \x2 +14 


___ 4x ) | 
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dy _dy du 
dx du * dx 


__ #4 4x 
2(x? = 1) * (x24 1)2 ~ 
____2x(x2 + 1) 


~ (x2 = 1)(x2 + 1)2", ; 


~ (x2 = 1)(x2"+ 1) x44 


3. Write short answers to any EIGHT (8) questions: (16) . 


(i) Find éy and dy: y= =/x, when x changes from 4 to 4.41. 


eAicaae —yeyx 


eo, White iy” 


As x changes from 4 to 4.41 
So, © x= 4 and 8x = dx = aed oS 0.41 


=F (41) = 0. 1025 


EOF change 6xinx 
y + Sy =\/x + 8x 


by. =x + &x-y =x + dx -Vx 


If Xx=4 & 6x=.41 


by = \E4a ~ a = 4 - 


= 2. a - (25 0.1 
e* 
(ii) Evaluate E dx. 


= | (eX + 1) dx 
=f exdx +1 dx 
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._ 1=er+ X+C 
. (iii) Evaluate | (a — 2x)2? dx. | | 
E> J (a= 209? x CS) ax 


=F J (a 2x2 (-2) dx 
ee Fe | P 
7) Cc 


| 
he 
an 


5 (a - 2x)*2 +6 


= (a- 2x)5!2 +c 
ct : ,. 1x eb’ ml 
-(iv) Eualuate elke + 2bx +c) dx. 
| . _ gxtby _ 
| Eu =| rox re (x2 + 2bx +c)? © dx 
= | (+ 2bx + oy V2 (x +b) dx 


= tf (x? + 2bx’+ oy 2, (2x +2b)dx =. ‘ 


2 Tot ; 
4 yes 2bxee) +c, 
A, 7 +1 | 

2 


412 +.2bx +)? 
= | ; a i C, 


2 
2 (x2 + 2bx +c) + 0; 
= /x? + 2bx + ct Sak 
(v) Evaluate J x e* dx. 


EX Integrate by parts 3 
=x eX— | e% (1) dx 


i} 
hI 


aa" 
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__” °° °»&~&~ 


=x e*- 9 +6 
» (vi) Evaluate | e* fe + Jn x dx. 
[XO We can also write - 
| e*(inx+ 1 dx 
If f(x) = /n x 
| Then — f(x) =4 | 
So ° | &% (F(x) + £0) dx | 
= eX f(x) +c° 
* Se inxtc 


(vii) Evaluate i. (x3 + 3x2) dx. 
4 
3 
Ans4 J (x3 + 3x?) dx 
3 3 
= |x? dx +3 | x? dx 
"od ae i 
= [S| +agpas 
1 
= 7 [(8)* - (SEES lente) 


/ set - 11+ 27 #1) = 20428 48 


n/3 
(viii) Evaluate J cos @ sin 0 dO. 


nW/3 
Ans4 I= | cos? 6 sin 6 a0 
If (6) =cos 0 , 
f(0) = = “sin ) 


= y cos? @ (-sin 0) do 


3 
= -[28 oy fis 
0 
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it 
| | | 
I> wl wWl— G/— 
as — 
Ris 
NLWY 
w 
| 
_—-«~, 
— 
~ 
Ww 
_ aS | 
+ 
Q 


Chea 
a\3) =. 34 


(ix) Find. the area between the x-axis and the curve 
y = 4x - x? from x = 0 tox =4.. 
m Ans Given equation of curve is y = 4x — x? 
To find x-intercept 
» Put y=0 
4x-x’= : | 
x(4 - _ =0 


So given curve.cuts x-axis at points (0, 0), (4, 0). 
As y = 4x-—x*20for0<x<4 

Thus the area bounded by given curve is above X-axis. 
If A be the required area, then 


A= = cae 
0 


[ner [20 
| 
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_ 96-64 
“3 


A= = square units 
(x) Define differential equation. 


Ans4 An equation having at least one derivative af a dependent 
variable w.r.t-an Ineo perce variable. - . 


(xi) Solve S& = yet 


oo ” 

Ans4 By separating the variable, we have 
dy _ 1. 
yet ex dx 


tary =eX+c . 
y = tan (e* + c) 


(xii) Solve ox = 2x. 


Ans4 By separating the variables, we have 
| dy = 2x dx 
Integrate on both sides, 
f dy =| 2x dx 


=x*+¢ 


4. Write short answers to any NINE (9) questions: (18) 
(i) Write down equation of straight line with x-intercept 


(2, 0) and y-intercept (0, —4). 
Equation of a line whose none-zero x and y intercepts is: 
a a 
a b 
In x-intercept a=2,b=0 


In y-intercept a=0,b=~—4 
By putting values in the formula 
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a 4° : 
— 
2x-Y _ 
4; 
2x-y=4 | : 
2x-y-4=0 (Required equation) 


(ii) Find an equation of a line bisecting 2" and 4'" quadrants. 
EXi> The line passes through (0, 0) and having slope-1, so its 
_ equation is: 
. . y=-x 
(iii) Find an equation of a line with pngRIeept —9 and 
Slope: —4, : 
Given points are (—9, 0) and m = 
‘The equation of required line is 
Y —Y4 = M(x — X,) 
y — 0 =-4(x - (-9)) 


y = A(x + 9) 
- y=-4x - 36 
y+4x+36=0 


(iv) . Prove: that if the lines” are perpendicular, then 
product of their slopes = +1. 


ANS 4 As the lines are perpendicular to each other. So, . 
Let, 
Inclimation of /, = o 


Inclimation of 2 =a +90 
=tana 
| = tan (90 + a) = -cot a 
! Product of Ma. n= m, xm, | 
= tan a x (oot a) 


=tana x 
ene 


| Product of their slopes = —1. 
(v) Find the measure of cas fetuses the lines 
represented by x? — xy - 6y? = _ 


Ans¢ Here 
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If 0 is measure of the angle between the given lines, then 


tan 9 = 2uh? = ab 


a+b : 
-1/ 1 _. [25 
AG-mo alien 
1-6 a : 
= 135° 
_ Acute angle between the lines = 180° - 0 
= 180° — 135° 
= 45° 


(vi) | Find focus and vertex of the parabola y = 6x? - 1. 


Ans Ja y = 6x? - 1 


y+1_, 
, ee 
Let: "X= X and Y = y+ 
So 4 Y= x2 : | (i) 
Comparing equation’(i) with X? = 4aY | 
we have, 
1 
Susil. 
wae’ 
Vertex of equation (i) is (0; 0) 
X=0 Y=0 
x=0 y+1=0 


=—1, 


) 


Focus of parabola = (0, a) 
: =(0.24) 
~ (S24 
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x=0; ytiagg 


_y= 54 -1 
_1-24 
~ 24 
_=23 
y= "24 
Focus = (o, a) 
(vii) Find equation of latus rectum of parabola y? = -8(x — 3). 
| y* =-8(x-3) | 
. Let y=Y and X=x-3 
y* = -—8X oa 
Compare this equation with Y2 = 4aX ace 
We “ae 
=-8 
. a=-2 
Equation of Latus rectum = x-a= 0 
x-—3-(-2)=0 
x-3=-2 | 
X=-2+3 


(viii) Find an equation of an i a with foci (+ 3, 0) and 
minor axis of length 10. 
EME> Here foci (+ ¢, 0) = (+3, 0) 
c=ae=3 
2b = 10 
= b=5 | 
As c? = a? — b? 
Put values of b and c, 
(3)? = a? — (5)? 
9=a*-25 
9+25=a2_ 
=> a* = 34 


a = 4/34 
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Slane major axis is along x-axis, So the equation of 
ee oe is 
eB = 
ellipse is 34 + 55 iF 


(ix) Find the foci and length of tho latus rectum of the 
ellipse 9x? + y? = 18, 


ANS, 9x? + y2 = 18 
Divide by 18, we have 
a oe Soke 
a Che k b2 a2 
a* = 18, b* = 2 
c2 = a2 — b2 
=18-2 
c7 = 16 
c=t4 
Foci = (0, + c) 


2 


Length of Latus Rectum =o 
| 2(18 


(x) Define direction angles and direction cosines of a 
vector. . 


Ans4 Let c= OP = xT + yj + zk be a non-zero vector. Let o,, B, 7 
denoted the angles formed between r and the unit coordinate 


vectors. 
a, B, y are. called direction angles and cos a, cos f3 and 


cos y are called direction cosines. | 


(xi) Find the projection of osate a along vector b and 
projection of vector b along a when a=i-k,b=j+k. 
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iD Projection of a ates b= “a 


| af 
: b=j+k 
© [bl=V(1)? + 1)? =f +1 = 2 
a.b k). G+) 


i= 
(i+ O[-k). (Oi +j +k) 
1x0+0x 1 + (-1) (1) 


41 
20. 3 
Projection of a along b = Fe 
(xii) . Find a vector parpeneaulsr to each of the vectors 


a= 2i+j+kandb= 4i +2) —k. 


ANS Let c be the vector perpendicular to both a and b. 
“ ¢=axb 

k 

1 


2 1 
= (-1-2)i-(-2-4)j+(4-4)k 
= —3i + 6] + Ok 
(xiii) Convert 2x 4y + 11 =0 into slope intercept form. 
Ans4 2x— 4y +11 =0 
2x +11 =4y 
y. a1. 
iar tae 
- SECTION-II 


NOTE: Attempt any Three (3) questions. 


= 
Q.5.(a) Prove that tim = log, a. (5) 
ES put a*-1=y ’ 
. a=1+ y . 
= log, (1 + y) 
When’ x>0,y—>0 


_ 
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TIPS Raed Up-to-Date ioDete Papers} AG (49) ae wiser 


ae ate 
yx fog + y) 


= lim: 
y90 < y og, (1 + y) 
‘ = lim ern 
y40 log, (1 + y)'"V 
~ logse 
= log, a 
ere Fe. e ” CO ey ig a 
dy 1-t* _2t_ 
(b) Prove that y 4 +x=0ifx=t-G,y= Tee: (5) 
Ans) 1-t 


2t 
x= a4 and Y= Tee 


e+ y=(TS8) fon z) 


_ (1~ t?)? + (2t)? 

~ (4+ 2/2 

4444 _ 22 + 412 
44 + 212 


x? +y2= 14 


K+ yo = Hence proved. 


0.6.(a) Show that [= = in (x + Vx? - a2) +, (S) 


ax - 
Ans [nD 


Put X= a sec 6 
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a = NE S SOC 50 te tan 0 a 0) 


| pies nm le = er Q tan 0 | 0 


a. 8 sec iv a* 


asec 0 tan ddd 
sac 0 ‘ 0 
= tane.0 =| 


= m re 0+ tan 0) +c, 


since sec = 2 ‘ tan Ose" 0 ~ jay [5-1 ee 
I gitaene in (X (x Maat) 
| emai a*)-iInatc, 


Let, -Inatc,=c 
dx 
So J REag Tn tye +o 


(b) The points A(-1, 2), B(6, 3) and C(2, —4) are vertices of 


a triangle, then show that the line Joining the mid- 


point “D” of AB and mid-point vA of AC Is parallel to 


BC and DE =3BC BC. (5) 


EGS aAi-1, 2), B(G, 3) and (2, -4) 


Pi . of 
: 
f . 
rr ae 


Rad CON 


| Ke TX + 
Then coordinates of D = (As ; | 


_ 2 
= (8,253) 
2 
cae 
o=(5.5) 
X, +X + 
Coordinates of E = (AS, ‘1 ¥) 


| 
| 
| 
| 


; 
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Yo-Yy 


5 -2 


ne Se 


AS m,=m,= 7 ; So DE|| BC 


[BC}-= V(X a x,)? + (y,- ve | | : 
& (2 — 6)? + (-4- 3) 
ae + C7? 


=/16 + 49:-=/65 
\) (Xq = %4)? + (Yo.- 4)? 


fy 
Mm 
HH} 
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2 ee ee ee ks ee eee 


fig+4o_ [66 _. [65 
“Na EMA RMD 


IDE => 6 65 =5 LBC} Hence proved. 
ée 


—_- 


—_ +e ee 


PRA Cs ee ene es SS ORR eee oy ee me, 


Q.7.(a) Evaluate J, costtdt | 45) 


-——~ 


it 
2 
& 


tn|os 


A cos’ t ct 


te om 


, ae 


bar HN? dt. 


ao 
an 


(1 + cos 21)? d 3 


iT} 
pja pl— ai 
er 
# Oo 


Gay 


(1 + cos? 2t + 2 cos 2t) di 


4 * ors 
1+ : 
(1 APCS AY 9 005 2t) dt 


a.0 


o 


S 


—-, 


Oo 


1 . 
“(144 ¥2 720° 4t+2cos 2t) « dt 


o 


A 
oS 


3, 1 
2 +5 .Cos 4t +2 cos 2t) dt dt 


S 


a 
ja AJ=2 AJ=2 AJ= A= Alo A= Al= Alo 


fr raed fe “cos atat+2 | cos 2t dt 


t/""4 sin 4t 


5 | 

+3 {4 | 
a 7 

=§ +3 sin 45 — sin 0] (sin22— a 0) | 


pee oat 1] 
+3 (sin m-0O)+ + (sin 3 0}| 
ee 
*8 


(0-0) + (1 -0)| 


os 


ree + | sin2t 2" 4 


TT 
OT) poling nN] 


- 


tl 
KE ol oo 
Kx 


Ww 
a 


nee ae 


+ @ 

Oo + 

— 

T 
RI 


ww 
ho 
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(b) Grapli t the feasible region of system of linear: 


inequalities and find the corner points. _ (5) 
2x + 3y $18, x + dy <12,3x+y<12  x20,y20 
LM 2x + 3y < 18 i) 
. x + 4y <12 | (ii). 
3x ys2 (iii) 
In equation (iii), put y = 0, x = 0 
'3x*0S12~— 3(0) +y <12- 
3x < 12 ea ys12 
x <¥ = 4 | 


‘Corner point = (4, 0) (0, 12) - , 
_ Put x =0, y =0 in equation (ii), | 
O+4y<12 Xx + 4(0) < 12 


4y<12 oe ie a 
7S 4 
y<3 


‘Corner points (0, 3) (12,-0) 
_ Compare equations (ii) and (iii), 
Multiply eq. (ii) by ‘3’ and then subtract. 
3x + 12y < 36 . 
> SXt- ys12 


Put y <4 in eq. (iii), - 
24 
an tt <12 
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we (24 36) 
Comer points Gi: 


‘ 36 
So comer points are (0, 0) (4, 0) (0, 3) (34 : I 


+ Se 
—s ae 
Q.8.(a) Find an equation of parabola having its focus at the 


origin and directrix parallel to y-axis. (5) 


Ans Let focus f(a, 8) be the focus of parabola and x = —a the 
equation of directrix. — 


a‘ 


point on directrix. Then 


PFI _ 

[PM 

|PF| = |PM| 

M=x=-a 

jPMi =x+a 

IPF] = V(x - a)? + (y - 0) 
As [PF] = |PM| 
Vix-al’+y?=xeta 
Taking square on both sides, 
fx ~ ay + y*?? = x + a)? 


(x~ a)? +y? = (x +a) 
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y? = (x +a)? - (x-a)? 
= (x? + a? + 2ax) — (x? + a? — 2ax) 
. =x? + a2 + 2ax — x? - a? + 2ax 
= 4ax 
y* = 4ax 
which is the standard equation of saihdla, 
_(b) Prove that the line segment joining the mid-points of 
two sides of a triangle i is parallel to the third side and 
half as long. | __{5) 


ANS 2 We ‘suppose that a, b, ¢ are position vectors of triangle 
having vertices A, 8 and C respectively. We further suppose 
that P and Q be the mid-points of side AB and ne, : 


As PV of P= 25% 
a5 


Cc 


“and PV of a=" 


“PQs rehia P.VofP 
atc atb c-bh ; 
ee cr) (i) 


. — . — } Z ene 
=o = Ti BC (iii) 
_, Therefore, vector PQ I| BC and it is clear from (iii) engi 


of PQi is half as long as BC. 
Q.9.(a) Find the centre, foci, pallial vertices and 


equations of directrices of “7 yo eat (5) 


EMIE> For Answer see Paper 2018 (Group-l), Q.9.(a). 
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-> Oy 


ae et Oo 


“A A “A 


~ (b) Find the value of a, in the coplariar vectors aitj,i+ 


ee ik) ee i ae 

¥ Letu= cai + j : 

V=itj+ 3k. pat 
W=.2]+ | — 2k. 


Given u.(vxw)=0 


lao 1 Of - 
es re 
* a(-2 - 3) 1-2 + Os 2 0 
—-5a +8=0 ; 
—5a =-8 
g= 
=) 
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